The Saccharomyces cerevisiae ADP/ATP carrier-iso 1 cytochrome c fusion protein: one-step purification and functional analysis in vitro.
Genetic expression versus plasmidic overexpression of a functional recombinant fusion protein combining the yeast Saccharomyces cerevisiae mitochondrial ADP/ATP carrier (Anc2p) and the iso-1-cytochrome c (Cyc1p) has been investigated, with the main aim of increasing the polar surface of the carrier to improve its crystallization properties. The gene encoding the his6-tagged fusion protein was expressed in yeast under the control of the regulatory sequences of ScANC2 or under the control of the strong yeast PMA1 promoter. In both cases, the chimeric carrier, Anc2-Cyc1(His6)p, was able to restore growth on a non-fermentable carbon source of a yeast strain devoid of functional ADP/ATP carrier, demonstrating its transport activity. Nevertheless, when the expression vector was used, the level of expression of Anc2-Cyc1(His6)p was no greater than that of the chimeric carrier obtained in yeast mitochondria after homologous recombination. Optimal conditions to extract and to purify Anc2-Cyc1(His6)p were determined. A series of detergents was screened for their ability to extract and to preserve in vitro the chimeric carrier. A rapid, single step purification of Anc2-Cyc1(His6)p was developed, using n-dodecyl-beta-d-maltoside (DoDM) as the best detergent to solubilize the chimeric protein. Carboxyatractyloside- (CATR-) and nucleotide-binding sites were preserved in the purified protein. Moreover, the Cyc1p moiety of Anc2-Cyc1(His6)p-CATR complex solubilized in DoDM was still able to interact in vitro with the cytochrome c oxidase (COX), with the same affinity as yeast Cyc1p. Improved production and purification of Anc2-Cyc1(His6)p-CATR complex opens up new possibilities for the use of this protein in crystallographic approaches to the yeast ADP/ATP carrier. Furthermore, Anc2-Cyc1(His6)p may be an useful molecular tool to investigate in vivo interactions between components of the respiratory chain complexes such as COX and the proteins implicated in ATP biogenesis, such as the ATP/ADP carrier.